The Thanks feature on Wikipedia, also known as "Thanks", is a tool with which editors can quickly and easily send one other positive feedback [1] . The aim of this project is to better understand this feature: its scope, the characteristics of a typical "Thanks" interaction, and the effects of receiving a thank on individual editors. We study the motivational impacts of "Thanks" because maintaining editor engagement is a central problem for crowdsourced repositories of knowledge such as Wikimedia. Our main findings are that most editors have not been exposed to the Thanks feature (meaning they have never given nor received a thank), thanks are typically sent upwards (from less experienced to more experienced editors), and receiving a thank is correlated with having high levels of editor engagement. Though the prevalence of "Thanks" usage varies by editor experience, the impact of receiving a thank seems mostly consistent for all users. We empirically demonstrate that receiving a thank has a strong positive effect on short-term editor activity across the board and provide preliminary evidence that thanks could compound to have long-term effects as well.
INTRODUCTION
Wikipedia is an online encyclopedia that functions largely because of volunteer editors. Editor engagement and motivation are therefore central to Wikipedia's existence. Research has long shown that positive external motivation (rewards, recognition) can lead to an increase in contribution to a community, and it is well-established that people will contribute more to a group the more enjoyable they find it [4] . A positive community environment, which provides editors a better experience, can therefore increase editor activity. A positive environment may actually be one of the most crucial elements for increasing engagement, as social factors tend to outweigh even those surrounding usability with regards to positively affecting contribution [3] . The impact of these social factors could be quite significant, as a community member's internal value systems can be influenced by external rewards, thus making positive feedback an extremely useful tool in building online communities [6] . The Thanks feature could therefore represent an important resource for building a positive Wiki community.
"Thanks" is no longer a new Wiki feature, having been implemented on English Wikipedia on May 30th, 2013 and introduced to all projects soon thereafter. In contrast to previously existing features such as WikiLove, it allows editors to thank one another for specific revisions in a semi-private way. There is a public record of who thanked whom and when, but the specific revision and the article for which a user was thanked is private information. This setup is quite different from that of previous community building features such as WikiLove, yet the literature on "Thanks" is limited. Previous research on "Thanks" includes a study by Harburg and Matias [2] , which draws an interesting contrast between the Thanks feature and WikiLove. We do not interact directly with their work as their main focus is analyzing usage differences between the two features whereas we study the impact of "Thanks" as well as its usage more deeply. Part of our work builds upon the thoughtful cross-cultural analysis of Nemoto and Okada [5] , which examines differences in "Thanks" usage across languages. In addition, we conduct more in-depth research on how "Thanks" is used over different levels of editor experience and how thanks are distributed over time. We also examine the Thanks feature's impact on editor engagement, controlling for editor experience between comparisons of thanked and unthanked editors, and we find that thanks are linked to increases in short-term activity, in contrast to the results of the Nemoto-Okada study. This is significant because, in conjunction with our findings of the Thanks feature's limited scope, our results suggest that "Thanks" has additional potential to increase editor motivation.
METHODOLOGY AND RESULTS
Our work is separated into two parts: analyzing how people interact with "Thanks" and assessing the impact the feature has on editor engagement and motivation. In part one, we present data on general use, such as the characteristics of the feature's users, how likely different types of editors are to receive thanks, etc. We then establish a correlation between receiving a thank and having a higher edit count. This naturally leads to part two, in which we attempt to determine whether this link is causal. We discuss our results at a high-level below. Table 1 : Scope of Thanks feature in select languages. Each column represents the absolute count of editors in a category unless explicitly specified as a percentage. English is excluded due to data restrictions.
Language Thanks Givers Thanks Receivers Editors % Thanks Givers % Thanks Receivers

How "Thanks" is Used
2.1.1 Scope of "Thanks". The scope of the Thanks feature, or the number of editors who have either given or received a thank since the feature was first introduced, is generally between 4-6% (in a subset of larger languages), as shown in Table 1 . In the set of editors with 5+ edits, the scope of the feature is 15-17% (again in a subset of larger languages), indicating the existence of a small group of active editors who are responsible for a vast majority of thanks.
The Thanks feature is not as widely used as it could be, but it has become more prevalent in recent years, a trend shown in Table 2 . Even in languages where the absolute editor count has dropped, "Thanks" usage rates have increased. There is a clear upward trend in the number of thanks givers (relative to the number of total editors). Somewhat surprisingly, this same trend does not hold for thanks receivers. The generally increasing usage rates for givers suggest that some editors are only now beginning to use the Thanks feature, which could indicate that a large portion of the editor population remains unaware of it. If this is the case, efforts to increase exposure could have significant benefits, especially because novice editors-those for whom the feature could potentially be the most valuable-are currently the ones who interact with it the least.
2.1.2 Usage by Editor Experience. The distribution of thanks shows that novice editors interact with the Thanks feature less frequently than their more experienced counterparts. Presented in Table 3 is the average number of thanks received by a set of editors (grouped by editor experience) per month or day counting only months or days in which they received at least one thank. We do not include editors who have never received a thank, and we partition the remaining data into novices (bottom 20% of editors by edit count) and experienced (top 20% of editors by edit count). The editors we studied received multiple thanks on the same day more often than they would have if thanks were given at random times, implying a non-uniform distribution, and there was a strong correlation between those who were given more thanks and those who had higher edit counts. These two findings taken together indicate that thanks are often received in 'clumps' and awarded to those who are editing more frequently. This more concentrated "Thanks" usage may be why the feature has the outsized impact shown in part two, but it's also possible that a more widely used feature would retain the same benefits while reaching more editors.
The existence of a positive thanks to edit count correlation is further corroborated by our analysis of average thanks given over all editor percentiles: the top 5% of editors give by far the most thanks in absolute terms. However, as Figure 1 shows, these editors give the least thanks relative to their edit counts. [7] contains links to a number of sub-projects left out of this report as well as code pipelines for anyone interested in replicating the project. A brief summary of some of these projects follows:
• In order to better understand the scope of "Thanks", we define different levels of editor engagement with the feature. We calculate the percentage of total editors who contributed to random samplings of thanks and find that just under 5% of editors in our dataset (a group of larger Wikipedia languages) were responsible for giving 80% of thanks. Table 3 : Distribution of thanks for individual editors. Each number represents the average number of thanks received by an editor in a timeframe considering only those in which at least one thank was received.
• To characterize thanks senders vs thanks receivers, we compare the average tenure and edit count of the former group to the average tenure and edit count of the latter group and find that in most languages studied-Norwegian being a notable exception-thanks are generally sent from newer, less experienced editors to more experienced, veteran editors. This trend is further corroborated by Nemoto and Okada. • To get a sense of the variance in "Thanks" usage across projects, we rank all Wikimedia projects at the time of study (July 2018) by the ratio of editors who had sent a thank to the total number of editors since "Thanks" was introduced.
Editor Engagement
In part two, we establish a link between receiving a thank and having a higher future edit count, at least in the short-term. To do this, we match editors who received a thank on some day with editors who did not receive a thank on some (potentially different) day and compare their subsequent edit activity. Because we only match between editors with similar characteristics, we can be reasonably confident that the thank, and not some other factor, causes the future edit count differences we see. Table 4 presents a result of the study in Polish Wikipedia (trials in Portuguese Wikipedia and MetaWiki yielded similar results). In the table, the feature data for each cohort (ex: tenure for thanked editors) is an average of that feature's value over all members of that group. The 'editors with higher counts' field represents the number of editors of the group who had a higher subsequent edit count than their match.
We find a positive correlation between the five features we use (tenure, edits, thanks, short-term edits, short-term thanks) and the dependent variable, future edit count. In Table 4 , unthanked editors have a higher average value for every feature. We would therefore expect them to have a higher average future edit count as well. This is not reflected in the data, suggesting that the difference we see in future edit count is caused by the one field along which the groups are not balanced: whether or not an editor has just been thanked. It is possible that the edit count discrepancy is actually caused by some unaccounted for confounding variable, but our test results suggest this is not the case. A random forest classifier we trained, for example, demonstrated that the features we chose have good predictive accuracy (a little over 90%). Using both the features and a field for whether the treatment of receiving a thank was applied, the classifier accurately determined the range in which future edit count would fall. This suggests that our features were comprehensive. Additionally, another test revealed that a variety of random features either had less weight on the overall prediction than our selected five or led to similar matchings.
CONCLUSIONS
"Thanks" usage rates have been increasing over time, even in projects where the absolute editor count has dropped. This could mean that current low "Thanks" usage rates among novice editors are due to editors being unaware of the feature as opposed to them being opposed to it, and it indicates that increasing the Thanks feature's exposure could increase usage. Currently, thanks seem to be centered around a few editors and are not sent as a matter of course, which could change with increased attention to the feature. More attention might also alter the "Thanks" social structure in which most thanks are sent from less experienced to more experienced editors. Having more positive feedback go from experienced editors to novices seems intuitively likely to encourage newer editors to stay involved, and in fact, we show that "Thanks" is linked to higher short-term editor activity. Because the feature is largely used by a group of editors who are already active and committed, each individual thank is unlikely to have more than a short-term impact. However, given our results, it's conceivable that the effects of thanks may compound over time and that receiving a thank as a novice editor could change a Wikimedian's career. While the long-term effects of thanks were not determined in this study, our findings suggest that increasing "Thanks" usage would positively affect editor retention and activity. We would not want thanks to become so common as to be meaningless, but the feature is far from that point, if it exists. Thus, it is our belief that connecting Table 4 : Motivation study results sample more editors with the Thanks feature would be beneficial to editor motivation and possibly editor retention.
